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- — PROJECT GOALS
(Long-Term)

Digitize cultural information for the 3 physiographic
provinces of North Carolina.

Update and convert all existing OSA site files to MS

Access database. Digitize all site and survey area data into
GIS.

Develop GIS archaeological predictive models.

Create WWW-compatible GIS application for NCDOT and
OSA Staff Use.

Apply GIS archacological predictive models to multiple
corridor transportation projects (aid in preferred selection
through alternatives analysis).
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e PROJECT STRUCTURE

Task 1

« Update archaeological database to help in the modeling
process.

* Collect and convert historic and prehistoric data for the
initial pilot study area.

* Collect environmental GIS data to help in the modeling
process.

Task 2

* Develop GIS Prehistoric Archaeological Predictive
Models for the pilot study area.

* Create WWW-compatible GIS application for for
NCDOT and OSA Staff Use.

Future Tasks

~*» Continue process across North Carolina.
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Current Project Area

Legend

I:l Seven County Project Area
I:I North Carolina County Boundaries
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OWVERWVIEW OF SITE RECORD DATABASE
UNIVERSE DATA MIGRATION TO ACCESS
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Establsh export procedures from Uneverse:
Map Uneverse daka tables

Estabiish prototype archiectune for Access
Estabiish prototype dala entry, repors.
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MNorth Carolina Office of State Archaeology Site Database

N U o @8 FEY

SITE FORM YIII :
- MNORTH CAROLINA ARCHAEDLOGICAL SITE FORM 8.0 OFFICE OF [ MAP CHECKED

STATE ARCHAEOLDGY [ READY FOR >
BT — e recoro | e ’
U (= MICROFILMELD
b .
SITE ID I:I LAST DATE SAYED: | I Le C OrdS 1n

SITE NAME(S): | OTHER SITE MUMEER: [ ] I ]’ ®
INSTITUTION ASSIGNING: | PROJECT SITEMUMBER: [ | nl V ers e

SITE COMPONENT: | E SITE REMAINS: | H

SITE LOCATION INFORMATION D atab aS e

LOCATION INFORMATION
COUNTY| Bl ouap map|

v — T — *30 Parent

MappaTUM [ e noRmaNG [ ] [ables

GPS LOCATION INFORMATION
GPS5 -COORDINATE [ ) 5 2 OO u
SYSTEM [ H esws [ H L k
eszove [ H GesEasTING [ ]
Gespatum [ J  ceshomtHmnG [ ] I ables

N D I |




F

Digitization Process

Scanning ——* Georeferencing ——>  Feature Extraction
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- Feature Extraction
Results

7,103
Polygons

5,179 Points
2,184 Lines

14,466

Features
Total




Hlstorlc Maps

°Scanned 421 Hlstorlc Maps

*Digitized 20" Century Soils Maps (7), 19%
Centu?zr County Maps (2), and Statewide
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FCollection of GIS Data for the

NCDOT,
CGIA, and o
various Federal, <
State, and local =
SOUrces were
reviewed

A total of 372
data layers
acquired,
reviewed, and
catalogued
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‘- Task 2 Work (In Progress)

3 Main Objectives:

*Prehistoric Archaeological Site Predictive Modeling

*Decision Support Mechanism (WWW-based GIS
Application)

*Further alterations to the OSA Site Form Database




- Variables Considered for
Modeling
(Literature Review)

*Elevation

*Slope

*Aspect

*Aspect N/S

*Aspect E/'W

*Solar Radiation

*Distance to Water
*Vertical Distance to Water
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*Cost Distance to Water
*Distance to Confluences
*Cost Distance to Confluences
*Topographic Variation
*Soils

Landuse Variables




“m— ENVIRONMENTAL VARIABLES
ANALYZED

Elevation
Aspect Variables

Cost-Distance to
Water Variables

Cost-Distance to
Confluences
Variables

Distance to
Confluence Variables

Distance to Water
Variables

Slope
Solar Radiation

Topographic
Variation Variables
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“m— ENVIRONMENTAL VARIABLES
ANALYZED

Elevation
Aspect Variables

Cost-Distance to
Water Variables

Cost-Distance to
Confluences
Variables

Distance to
Confluence Variables

Distance to Water
Variables

Slope
Solar Radiation
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“m— ENVIRONMENTAL VARIABLES
ANALYZED

Elevation
Aspect Variables

Cost-Distance to
Water Variables

Cost-Distance to
Confluences
Variables

Distance to 3
Confluence Variables ,

Distance to Water
Variables

Slope
Solar Radiation

Topographic
Variation Variables
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& ENVIRONMENTAL VARIABLES
ANALYZED

Elevation ’ }Z"' " 1‘ 4
Aspect Variables ) 8 o)

Cost-Distance to
Water Variables

Cost-Distance to
Confluences
Variables

Distance to
Confluence Variables

Distance to Water
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Slope
Solar Radiation

Topographic
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“m— ENVIRONMENTAL VARIABLES
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“m— ENVIRONMENTAL VARIABLES
ANALYZED

Elevation P e
n ¥ TN | "”jﬁ’
Aspect Variables '

Cost-Distance to
Water Variables

Cost-Distance to
Confluences
Variables

Distance to
Confluence Variables

Distance to Water
Variables

Slope
Solar Radiation

Topographic
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$% NCDOT



- MODEL
DEVELOPMENT

!

Ay _?\”

. ) £
» Coordinated with Ken Mgl o =X
N JL)
Kvamme (U. Arkansas) 5K

i

* Spatial Statistics of sites
and different variables

 Logistic Regression
* GIS Analysis

e Creation of Initial Model
of High/Medium/Low Site
Probability
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| IMINATING REDUNDANT AND
USELESS VARIABLES

Using a \ «  Aspect East/West

combination of Aspect North/South
Pearson’s

Correlation and
the K-S Test, we Cost Distance to Water 1000
eliminated

Cost Distance to Water 100

Cost Distance to Confluence 1000

i Di 7
variables that > Cost Distance to Water 10000

provided

yedundar}t Cost Distance to Confluence 10000
information or
would not add to Distance to Stream Confluence 500

the predictive Elevation (NED)
model.
/ Slope (NED)

Topographic Variation
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Sl D ANDOLPH COUNTY MODEL

Variables Include: Cost-Distance to Water 100
and 10000, Cost Distance to Confluence 1000
% NCDemd 10000, Slope, and Topographic Variation. @
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: QUESTIONS OF MODEL SCALE AND
PRECISION

*One single model 1s consistent, but probably less robust
*County level models may be more locally precise but have edge
effects

*Quad level models even more so with lower sample size?

*How to balance these?

7-county Model

County Model

Quad Modgl G | S
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Testing and
Validation

« Test and compare all
models against:

— 10% withheld sample
(484 points)
UNC Diagnostic
database

Sites on edges of
quads that were
digitized but not used
in the analysis

Eventually test
against field work on
Asheboro bypass

NCDOT
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Example of Model and Use




FIGURE 1
DATA FLOW AND MODEL USE

NORTH CAROLINA OFFICE OF
STATE ARCHAEOLOGY

'DATA ENTRY AND ACCESS DATABASE TO BE MAINTAINED BY OSA
VECTOR UPDATES GENERATED BY NCOSA
QUARTERLY VECTOR DATA UPDATES BY NCOSA TO NCDOT. NCDOT TO UPLOAD UPDATED SHAPEFILES. PA200012000-217\TASK2

ARCIMS SECURITY PROVIDED BY NCDOT. ARCIMS SITE TO RESIDE ON NCDOT SERVER
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& Affect on Transportation
Planning for NCDOT

Reduced disturbance to cultural resources.
Increased efficiency (effort and scheduling).

Modeling archaeological sites to predict impacts

early in the planning process (NEPA and Section
106).

Alternate route analysis.
Cost savings.
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